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APPARATUS FOR HEATING BOTTLES 
AND METHOD OF MANUFACTURING SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[01] This application claims priority from prior U.S. Provisional 

Application Serial No. 60/460,312, filed on April 4, 2003 and U.S. 
Provisional Application Serial No. 60/471,019, filed on May 16, 2003. 
BACKGROUND OF THE INVENTION 

[02] The present invention relates to child-related accessories. More 

specifically, the present invention relates to a flexible bottle warmer that is 
portable so it can be used during travel, such as in a vehicle. 

[03] It is well know that there is a desire to warm the milk or formula prior 

to feeding it to a young child. When in the home environment, the milk is 
typically warmed by first warming water in a saucepan on a stove and, 
then the bottle, with the milk therein, is placed in the water for the 
appropriate amount of time so that the milk reaches the desired 
temperature. Periodically, the milk must be tested to ensure that the 
optimum desired temperature is reached. Also, it has been known to 
place the baby bottle with the milk therein directly into a microwave for 
heating. If the correct cooking time and temperature are not properly 
selected, the milk could burn and the bottle itself can be damaged. 

[04] Therefore, there has been identified a need to reliably and safely 

warm (i.e. heat) a baby bottle with milk or formula therein to a desired 
temperature. To address this need, many bottle warmers have been 
attempted in the prior art. For the home, a known bottle warmer includes 
a blender-like construction with heated water therein. The bottle is placed 
into heated the water which is circulated at high speed about the bottle to 
heat it. This prior art apparatus heats up a bottle very quickly but, due to 
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its size and requirement of water, it is impractical for use in a vehicle or 
outside the home. 

[05] A further example of a prior art bottle warmer includes a rigid 

housing with a cylindrical opening for receipt of the bottle therein. Heater 
elements reside within the housing to warm a bottle residing within the 
housing. They can plugged into a wall outlet or to a vehicle cigarette 
lighter via a 12 volt adapter. However, these prior art bottle heaters are 
large in size and not well suited for transport. Its rigid construction can 
only accommodate a standard cylindrical baby bottle. These rigid 
housings of prior art bottle warmers cannot accommodate the new baby 
bottle configurations that are not completely cylindrical in shape. 

[06] There also have been attempts in the prior to provide a flexible 

bottle warmer. These apparatus typically includes a length of material 
that is wrapped about the bottle. Heating elements are embedded within 
the material to provide heat to the bottle. While these prior flexible wrap- 
style heaters are compact and portable, they are difficult and 
cumbersome to install about a bottle and do not conform closely to the 
outer configuration of a bottle, particularly new baby bottles that include a 
bend in the neck and non-cylindrical configurations. 

[07] In view of the foregoing, there is a demand for bottle heater that can 

easily conform to a wide range of bottles, including those with non- 
cylindrical shapes and bends in the neck region. There is also a demand 
for a bottle warmer that is lightweight, compact and portable for easy 
transport. There is also a demand for a bottle warmer that can be used in 
a car outside the home. There is a further demand for a bottle warmer 
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that is inexpensive yet be able to provide even and effective heat to a 
baby bottle. 

SUMMARY OF THE INVENTION 

[08] The present invention preserves the advantages of prior art 

apparatus for heating vessels, such at bottles including baby bottles. In 
addition, it provides new advantages not found in currently available 
apparatus and overcomes many disadvantages of such currently 
available apparatuses. 

[09] The invention is generally directed to a novel and unique apparatus 

for heating a vessel, such as a baby bottle. The apparatus of the present 
invention includes a panel of expandable material having a number of 
flexible heating elements therein. The expandable material includes an 
outer layer of neoprene rubber and an inner layer of stretchable polyester 
material, such as lycra. The heating elements are finger-like in 
construction and can flexibly adjust relative to one another to closely 
accommodate and conform to a baby bottle inserted into the apparatus. 
The heating elements are made of an electrically resistive material and 
receive electricity from a power supply. 

[10] The present invention also includes a new novel method of 

manufacturing and assembling the apparatus of the present invention. 
The method includes first attaching an array of heating elements to a 
panel of stretchable polyester material having a first side and a second 
side and a top end and a bottom end. A panel of neoprene is attached to 
the top end of the panel of stretchable fabric. The panel of stretchable 
polyester material and panel of neoprene, with heating elements on the 
panel of polyester material, are formed into a tube having a first length. 
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The panel of stretchable polyester is folded over the panel of neoprene 
into a tube having a second length shorter than the first length. The panel 
of stretchable polyester is secured to the panel of neoprene. 

[11] The apparatus for warming a vessel preferably operates on 

electricity. The heating elements are electrically interconnected to one 
another. A power supply interface, such as a vehicle cigarette lighter 
adapter plug, is attached to the heating elements to provide electricity 
thereto from a cigarette lighter in a vehicle. 

[12] It is therefore an object of the present invention to provide an 

apparatus for heating (warming) a vessel. 

[13] It is an object of the present invention to provide an apparatus for 

warming a bottle that closely conforms to the contour thereof for even 
warming. 

[14] It is a further object of the present invention to provide an apparatus 

for warming a bottle that is portable. 
[15] Another object of the present invention is to provide an apparatus 

for warming a bottle that is easy to use. 
[16] It is a further object of the present invention to provide an apparatus 

for warming a bottle that is simple and inexpensive to manufacture. 
[17] Another object of present invention is to provide an apparatus for 

warming a bottle that is rugged. 
[18] Another object of the present invention is to provide an apparatus 

for warming a bottle that is compact, lightweight and portable yet 

powerful. 
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[19] A further object of the present invention is to provide an apparatus 

for warming a bottle that can be powered by a cigarette lighter in a 
vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[20] The novel features which are characteristic of the present invention 

are set forth in the appended claims. However, the invention's preferred 
embodiments, together with further objects and attendant advantages, will 
be best understood by reference to the following detailed description 
taken in connection with the accompanying drawings in which: 
[21] Fig. 1 is a perspective view of the bottle heating apparatus of the 

present invention with a bottle accommodated therein; 
[22] Fig. 2 is a top plan view of heating elements affixed to a stretch 

fabric panel; 

[23] Fig. 3 is a cross-section view through the line 3-3 of Fig. 2; 

[24] Fig. 4 is a perspective view of a tube of neoprene material attached 

to the stretch fabric panel and heating elements formed into a long tube: 
[25] Fig. 5 is a cross-sectional view showing the stretch fabric and 

heating elements folded over the neoprene material; 
[26] Fig. 6 is a cross-sectional view showing the attached of bottom cap; 

[27] Fig. 7 is a perspective view of the structure shown in Fig. 6; and 

[28] Fig. 8 is a perspective view of a completed bottle warmer in 

accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[29] Referring first to Fig. 1, a perspective view of the apparatus 10 of 

the present invention for heating or warming an object, such as a baby 
bottle 12, is shown. The terms "heating" and "warming" are used 
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interchangeable herein. The heating apparatus 10 includes a sack-tike 
construction with a main body 14 with heating elements 26 contained 
therein, as will be described in detail below. Also, a lanyard 16 is 
connected to the main body 1 4 to facilitate hanging the apparatus 1 0 in a 
convenient position, such as over a knob on the dashboard of a vehicle. 
[30] Also seen in Fig. 1, is a vehicle cigarette lighter adapter 18 is 

preferably included for electrically interfacing with the heater elements in 
the main body 14 with a 12 volt cigarette lighter in a vehicle. As is well 
known in the art, the vehicle adapter 18 includes a first electrical contact 
20 and a second electrical contact 22 for routing electricity from the 
cigarette lighter itself (not shown) to the heater elements via wire 24. As 
will be discussed below, a cigarette lighter adapter 18 is one of many 
different electrical interfaces that can be used to provide electricity to the 
heating elements 26 employed within the apparatus 10 of the present 
invention. 

[31] Turning now to Fig. 2-8, details of the construction of the apparatus 

10 of the present invention is shown. Each step of the process of 
manufacturing will be discussed thereby illustrating the construction of the 
apparatus 10 of the present invention. 

[32] First, in Fig. 2, a panel 28 of stretchable material is provided which 

is preferably, stretch polyester or lycra fabric material. An array of heating 
elements 26 are placed over the top surface of the panel 28 of stretchable 
material and secured into place by, preferably, stitching 30. The heating 
elements 26 are provided in an array that includes a number of finger 
elements 32 that emanate rightwardly from a base element 34. In each of 
the fingers 32 and the base element 34 is provided electrically resistive 
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material 36 located on a substrate layer 38, such as plastic. The resistive 
layer 36 may be any type of electrically resistive material, such as 
sintered metal or nichrome. Electrical contact pads 40 and 42 are 
provided, at the bottom portion of the heating element array 26. As will be 
described in detail below, the finger elements 32 are capable of 
separating from one another while still being able to provide heat along 
each finger 32. 

[33] Of course, it should be understood that the heating element array 

26, shown in Fig. 2, is one of many different types of arrays that are 
contemplated by and within the scope of the present invention. However, 
the construction of a number of fingers 32 emanating from a base 
element 34 is particularly well-suited for accommodating an object of the 
size and configuration of a baby bottle for close conformation and optimal 
heat transfer. 

[34] The heating element array 26 is preferably secured to the stretch 

polyester material 28 by stitching. Fig. 3 illustrates a cross-section of this 
construction. Preferably, in accordance with the present invention, the top 
and bottom portions are secured using stitching 28. Also, the free ends 
32a of the finger heating elements 32 are secured to the polyester 
material 28 using zig zag stitching 44. Such stitching technique permits 
the fingers 32 to separate from one another to accommodate a bottle 12 
within the apparatus 10 and, particularly, bottles 12 that are of different 
sizes and configurations. Thus, the fingers 32 are permitted to stretch in 
a lengthwise direction indication by the arrow referenced A in Fig. 2. 

[35] An electrical interface, such as cigarette lighter adapter 18, is 

electrically connected to the contact pads 40 and 42 on the heating 
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element array 36. As seen in Fig 1, a two-conductor wire 24 can be 
attached to the contact pads 40, 42 for providing electricity from a 12 volt 
cigarette lighter receptacle (not shown) of a vehicle via the vehicle lighter 
adapter 18. In this case, the heater element array 26 is constructed and 
designed to receive a 12 volt input power source. However, a vehicle 
lighter adapter 18 is one of many different sources of electricity that can 
be provided to the apparatus 10 of the present invention. For example, 
heater element array 26 can be adapter to receive electricity from a 
standard 110 volt domestic power source. 
[36] Once the heating element array 26 is affixed to the stretch polyester 

fabric 28, a rugged panel 46 is attached thereto. As shown in Fig. 4, 
neoprene, or other similar material, is affixed to the top free end of the 
stretch polyester layer 28 and the two layers 28, 46 are rolled together to 
form an elongated tube, generally referred to as 48. The neoprene panel 
46 is preferably secured to the stretch polyester panel 28 by stitching 50. 
For ease of construction, the elongated tube 48 is formed by mating the 
longitudinally running edges 52, 54 of the stretch polyester panel 28 and 
the neoprene panel 46 together. The edges 52, 54 are secured together 
by stitches 56 to form the desired elongated tube 48 with edges 58 and 
60. 

[37] As shown in Fig. 5, the stretch polyester panel 28 is then folded 

over the neoprene panel 46 with the heating element array 26 residing 
therebetween. After the stretch polyester panel 28 is folded over the 
neoprene panel 46, the mouth opening for the apparatus of the present 
invention is secured with a series of zig zag stitches 62 to permit flexing of 
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the lay up of panels 28, 46, namely, the flexing and expansion of the 
heating element fingers 32 in heating element array 26. 

[38] Next, as seen in Fig. 6, a bottom cap 64 is affixed by stitches 66 

onto the edges 58, 60 of polyester panel 28 and neoprene panel 46, 
respectively to provide a floor for the apparatus 10 of the present 
invention. A perspective view of the construction of Fig. 6 is shown in Fig. 
7. While having some 'floor' to the apparatus is a feature of the preferred 
embodiment, the absence of such feature is contemplated and such 
construction is intended to be within the scope of the invention. 

[39] The entire construction 10 is then turned inside out so that the 

neoprene panel layer 46 is on the outside of the apparatus 10 and the 
stretch polyester layer 28 is on the inside of the apparatus. For 
convenience of illustration, the electrical interface is not shown in Figs. 3- 
7. 

[40] Once turned inside out, as shown in Fig. 8, the apparatus 10 for 

heating a bottle 12 is ready for use. Optionally, a lanyard 16 is secured to 
the outer surface of the apparatus 10, namely the neoprene panel layer 
46, by a loop 68. The loop 68 may be made of fabric or plastic material 
and can be stitched or otherwise affixed to the outer neoprene panel 46 of 
the apparatus 10. The lanyard 16, in the form of a rope or rubber gasket, 
is routed through the loop 68 to permit the apparatus 10 to be hung from 
a support, such as a control knob in a vehicle (not shown). Using a loop 
68 and lanyard 1 6 are one of many different ways to provide a structure 
for hanging the apparatus 10 from a support. 

[41] The metal, metallic or metallized material 36 comprising the actual 

electrically conductive component(s) of the heating element array, by 
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nature has no functionally effective elongation properties. So, while this 
conductive element material 36 itself and its covering may be 
manufactured to be quite flexible, the complete element array 26 can only 
elongate (i.e. functionally "stretch"), if its assembled configuration is such 
that the individual element components 32 are either interconnected by 
other flexible materials, and/or if the array configuration 26 is of a 
construction that by the act of bending individual components and/or 
utilizing layers of individual components that also slide across each other, 
allows the assembled element array 26 to effectively "stretch" in one or 
multiple directional orientations. There are many common ways in which 
this is accomplished: in the same manner that a patterned series of 
perforating cuts allows a solid sheet of metal to be stretched (i.e. 
"expanded metal"), in the same manner that flexible chain link fencing 
and other such lattice-like arrangements have an assembled configuration 
with greater flexibility and stretch than that of the comprising component 
parts. 

The foregoing construction, although preferred, is one of many 
different ways to manufacture the apparatus 10 of the present invention. 
For example, the heating element array 26 may be insert molded directly 
into a flexible and expandable main body to receive bottles 12 of different 
sizes and configuration. Such alternative constructions are intended to be 
within the scope of the present invention. In that connection the heating 
element array 26 itself may be of different constructions and still be within 
the scope of the present invention. For example, the heating element 
array 26 can be flexible wire or fabric-like in construction, configured from 
a single piece unit or comprised of joined multiple individual components 
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to permit the desired expansion of the heating elements 26 as 
contemplated by the present invention. 

To provide a compact apparatus, it is preferred that the stretch 
polyester panel 28 stretches in the lengthwise direction indicted in Fig. 2 
so that, when in a completed apparatus 10, the apparatus 10 expands 
radially outward to accommodate bottles 12 of different sizes and 
configurations. It is also contemplated that the stretch polyester fabric 28 
also stretches widthwise if the fingers 32 of the heating element array 26 
are arranged in a different fashion. In sum, the direction of stretching of 
the polyester panel 28 and the neoprene 46 can be controlled in view of 
the arrangement of the heating element array 26. 

Referring back to Fig. 1, the apparatus 10 of the present invention 
is shown with a baby bottle 12 installed therein. The bottle 12 is inserted 
into the mouth 70 of the apparatus 1 0 and is pushed downwardly until it is 
firmly seated. The bottle 12 easily slides into the apparatus in 
communication with the polyester stretch material 28. The outer 
neoprene material 46 is rugged in construction but also provides a good 
grip for the user of the apparatus 10. Also, the neoprene material 46 is 
easy to clean. As stated above, other materials may be employed for 
these purposes. 

As can be seen, the baby bottle 12 is stretching the lay-up of panels 
28, 46 causing the finger elements 32 to separate and, thereby, conform 
to the outer dimensions of the baby bottle 12. For ease of illustration, two 
of the finger heating elements 32 are shown. With the unique heating 
element fingers 32 of the present invention, the apparatus 10 can more 
closely conform to a baby bottle 12 than prior art devices. There is no 
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need to strap the apparatus 10 onto the baby bottle 12 as required by the 
prior art wrap-style apparatuses because the heating element array 26 in 
the present invention has fingers 32 that are precisely positioned with 
their free ends 32a expandably secured to permit the desired controlled 
expansion of the panels 28, 46 and heating element array 26 contained 
therein. Thus, the bottle 12 is simply inserted into the apparatus 10 and it 
automatically conforms to the shape of the bottle 12. 

[46] In view of the foregoing, an apparatus 10 for heating or warming an 

object, such as baby bottle 1 2 is provided which is superior to known prior 
art devices. The apparatus 1 0 of the present invention is easier to install 
over a baby bottle 12 than prior art devices and is more effective because 
it more closely conforms to the bottle 1 2 itself. 

[47] It would be appreciated by those skilled in the art that various 

changes and modifications can be made to the illustrated embodiments 
without departing from the spirit of the present invention. All such 
modifications and changes are intended to be covered by the appended 
claims. 



